The overall shape of calcium-deprived cells of Rhizobium trifolii was shown to be that of a swollen but osmotically stable sphere (J. M. Vincent and J. R. Colburn, Australian J. Sci. 23:269, 1961) . The thickness and density of wall material, however, appeared to be the same in ultrathin sections of calcium-adequate and calcium-deprived cells (R. Mullens and J. M. Vincent, unpublished data). The small amount of calcium available was found entirely in the wall, but still was equal to only half the concentration of the normal wall. Mg++ did not compensate for this deficiency (B. A. Humphrey and J. M. Vincent, J. Gen. Microbiol. 29:557, 1962) . That calcium meets a steric requirement in the wall was suggested by the fact that Sr++, but not Mg++ or Ba , could substitute for Ca++ during growth, producing strontium-containing walls of normal morphology (B. A. Humphrey and J. M. Vincent, Nature 212:212, 1966) .
Firmly bound calcium is likely to be combined, possibly in chelation rings, with carboxyl, phosphate, and amino groups of the wall. Deficiency of calcium would then result in less bound positive charge, and, if calcium were normally located in the superficial layers of the wall, it would then be reasonable to expect that calcium-deprived cells, having less calcium in this region, would bear a greater negative charge and exhibit greater electrophoretic mobility. By analogy, the firm binding of metal ions with some protein groups renders these groups nontitrable, i.e., unable to contribute to the charge on the molecule, whereas weak salt links and hydrogen bonding do not have this effect (C. Tanford, Advan. Protein Chem. 17:70, 1962 250, 1963) , it is likely that even a small part of this hypothetical surplus negative charge, if operative at the effective electrophoretic surface of the cell, would be reflected by a difference in electrophoretic mobility. Although successive layers of charge may contribute to the electrokinetic charge, there is evidence that the free eamino groups of Aerobacter aerogenes have no effect on electrophoretic mobility (G. J. Gittens and A. M. James, Biochim. Biophys. Acta 66:237, 1963) . Similarly, the failure of the calcium content of the walls of R. trifolii to influence electrophoretic mobility suggests that the larger part of this element is located in an electrophoretically inaccessible region of the cell wall. 
